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7. How results to date have changed earlier working hypothesis: 

The working hypothesis remains unchanged. 
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'£:.. ■■ : ^i^^ 1 ®v=y e ^ ir following, emphasis will be on projects outlined in designs ;.^i^&' 
4||^'ll^and III. : While the biochemical studies remain in the harids of 
^P'.CM. Hamosh, Ph.D,, the most of the forthcoming technical and semi- 
technical involvement concerns the structural studies including: 
conventional transmission microscopy of isolated cells and intact : P$$Sm 
: ' ;lung pieces, scanning studies of isolated cell, and the auto- ,&*:.*■*-} 

. ' radiographic studies of cells in situ and isolated cells following :$M’i 

: administration of 3H palmitic acid. Furthermore, the principal -v.■■:' 

: . , ' investigator is planning to undertake major involvement in structural ':$gpjj: 

■ studies related to the Program Project, therefore we made the following ~ 4f 

* V ^^redistribution in the salary ^category: Part of the biochemical in- ./£$■):$$£■ 
vestigations presently conducted by Y. Shechter, Ph.D., will be 
A-:-/A.- -continued under the supervision of H. Hamosh, Ph.D., who is in charge '^1^? 
of our biochemical laboratories. The funds made available will v :'a’' : TTv’.C. 
be conveyed toward hiring a competent electron microscopist, ^ 

• knowledgable in cytochemical techniques required for our studies*. 

' \ Dr. J.T. Wolosewick, University of Colorado at Boulder, Dr. Keith 
•A";:-'.- Porter Laboratory, Department of Mollecular, Cellular & Development 

Biology, Boulder, Colorado 80302. ; aa.aAa. ^ Vs -f 
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Respiratory Glands (in preparation) . < w "••: .,••>*;;»■, ■ .y. ■• . 

V Vidic, B • Secretory pathways in Rat Tracheal Goblet Cell. Mechanism'"^'' ' 

- • -> :ri ;': °^ ^ e ? ret j or y Granule Release (to be submitted to J. Cell Biol ) 
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FilHF? Hamosh,""M. and^ Hamosh," P. The Effect of Estr^'onlhe^IlpoTO^in^^^ 
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; . 168,1975 
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• ■ Hamosh,• M. and Hamosh, ’P. -lipoprotein lipase 1 in" Rat Lung,"the Effect of 
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""'tissue*.culture techniques', .enabled us ..to. quickly advance :our„.kndwledge l 
ry/hbout the trio logical changes tela ted to .isolation,; yshort- term/and 
; , ; : rlong-term cultured type II pneumocyte. Results until now indicate 
. -;^that the isolation of type ill . cell 'from young postnatal rats, follow- v 
, mincing of the lung, -trypsin application and sub sequent, 
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, i^centrifugation of cell suspension over_2M .sucrose, is. successful 
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IWer’•fin'd’'tharttin’early-1st ages o'f culturing, u type II cells deplete"* 
most of the lamellar bodies. This phenomenon is nerhaDs caused ■*&£$$$■. 


This phenomenon is perhaps caused 
,vii-5'by josmotic ichanges, • or by some additional conditions ,- an ftrans 
- ^ a fferring the cell from in vivo to an in vitro situation. Furthermore 



"this stage of cell culture might represent the end-product of 
phospolipolytic enzyme activity upon the preexisting phospholipids 
contained with the lamellar bodies and/or mitochondria 
In order to test this hypothesis we plan to assay these cells for 
acid phosphatase activity, and possibly for phospholipase 
content according to biochemical procedures. .’Another aspect related 
to the cultured situation is the cellular response to corticosteroid 


"treatment, r, a condition that is extensively studied in human, 






iperinatal pulmonary pathology. fiOur data derived from the treatment 
: ; of cells with different doses (0.1 mg/ml r.2.0 mg.ml) of ; 
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-«w expanded in a systematic way to study 
^; r ratio of dipalmitoyllecithin (DPL) synthesis by type II cell as a 

function of hormonal influence 'In a”"clean" and ’a' nicotind'-containing 


environment. ;It is also hoped that a better methodology will be 





-- ^ : : established to test the surface tension activity of the extra- 

cellular medium. '■'JXX ^•%."d■-. 
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Our previous autoradiographic studies with 3H palmitic acid incorporation^ 
into DPL indicated a dependence of surfactant synthesis and/or excretion '|f 
from the cell on the tidal volume of ventilation. Because in the first 
experiments, the time intervals at which the tissue samples were fixed 
for autoradiography were too distant, another extensive experiment was 
undertaken sometime early this year. In the latter experiment, the 
tissue samples were collected at 1, 3, and 5 minute intervals 
following the injection 
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: ■ .Like_the previous .experiments^- the amount of palmitic acid in type 
•^’ 9^5-Cells-was greater in_ hyperventilated than^in normal-ventilated 
;;'^: rf^gnd_sti 11 _greater^than in non-yentilated lungs . t-flt was" ascertained 
,■■:• .^he v _earliest^appearance^of j _ labelled fatty acid on the alveolar 
"ffFS-’.. v 6filj.§ u ?t§9®_ofitype^.II_cel^ £ _and7or on the surf actant - layer of the jWffifygm 


'oraation is needed on the nature of label in the alveolar space 
’ 0;~£f«4_in_ the continuous surfactant l ining'layer at different time 
^jlnteryalsi, ~all r of r -the future experiments will include-the-count 
?7?pf radioactive content from the lavaged lungs also. - 'This additional ;, S|fe§: 
“• : :0CTnfprmatipn^will provide a.,meaningful support to the analytical 
* if'studies oh the rate of surfactant synthesis as a function of 


:In preparation for our studies on the effect of tobacco smoke on lung" ‘| v ;r 

C metabolism we have first investigated lung metabolism in normal rats, 

Since there is in general a lack of standardization of the methodology 
iyv -employed in the study of lung metabolism we have adapted the following .Ar 
• ' jij methods, .to. the study of lung metabolism in tissue slices: V 
- -Glucose Metabolism measured as the amount'of U 1$C TJlucose^mVtarbbli- 

v • 1 ^zedito..i-5QQ2 .1 aerobic. metabolism), lactate (glycolysis) and incorporated - 
: Sinto [tissue lipid. ... -t'■ ri , * 

yy -v/*2* Protein Synthesis measured by the incorporation of labeled leucine ' : Sx. 
?fsr^ ! '- ? <antQ rlung ^protein. c®^'(s^ ?v #abiel^l 

tGlucourotein Synthesis -measured by the "incorporation'of -glucosamineV^ 
t 4. Lioid and Phospholipid Synthesis measured by the uptake and esterifi-'" 
• - '-'cat i-on- -of- -labeled pa Imitate 

We have 'chosei^bissue slice method since it is the least time consuming"'' 
and according to recent studies has an identical glucose metabolism as [0, 
V that of the perfused lung. 

We have adapted the following analytical methods to the study of lung 
composition: ? 

RNA, DNA, protein, lipid analysis (separation, identification and quanti¬ 
tation of the individual components of the major lipid classes-phospho-'*?? 
, lipids and neutral glycerides). \ ^ i.^ >4y. 




A V/e have at present completed 2 series of experiments in which rats were 0% 

•r- a :.C : . t n *1 *l rt i n+i*i iJnlrt'Ai i w^'AKS^rs i i/Sr»f «>4iVjJ 


> •: jcssi 








■ •' 




j&tit*i**4* &S- 

: w&um 

mv-<Mt$ 

>,v 


i'.- •: ..'.’•Vy' > 

• •'V/i-- * S-W» -*V’ 


SUMMARY PROGRESS REPORT 

l^ge 3 ■:*igfc s i, 1 -:te 


mm 


M' ; 

X’..•;:■■■ ' 


Pll 




a. '_:_: -_ -i _ _i_n_ _ ■ •_* <t '. 


IMP 


*$&■ 

i 


i^Group III control machine exposed 

■'^ 'Group IV control- same batch of rats as Groups I-III. but never in con ^Bl 
^ tact with the smoking machine. ■' 

-f;, We are now'processing our data for experiments'with IAI cigarettes *(theaB 
' experiments with IRI cigarettes are still in progress). Preliminary 
^experiments with IAI cigarettes indicate s' 

>;t e 1 . ;• Palmitate incorporation and esterification was not affected by exposure^ 
to cigarette smoke. : -..* 0 %5S */■ .> ■ 

v 2. There is a slight decrease in leucine incorporation into protein in 
v the 3 cigarette exposed rats. ■ ,- 7 v.rv.-wmm ■}• T,.'..y.;';- ' ;V::,:^/ 'ijW &m Si 


3 . There is an increase in glucose oxydation after 1 or 3 cigarette ex-';! 

•; posure. v T^5v r ' : '.'• r '\'- - ' X-' v - ft: 


-V 4. There is a marked increase in glucoprotein synthesis in rats exposed ! 
;2?to 1 or 3 cigarettes. 

f‘ There are slight differences between the two control groups, indicating i_ 
that exposure of the animals to the smoking machine (without smoking) ^tl§P 
affects their metabolism. ■ ■ : ^ , 

’ '•^ ?M-yT<- o : 
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% We have initiated experiments on the biochemistry of the developing lung.^! 
.M These experiments are carried out in rabbits (late fetal,fneonate and ''Jmmk 
^throughout the developmental period). ■’ The rabbits are a gift from Dr. 
i^Bellanti (Dep. of Pediatrics) who is studying the development of defense!^ 
■ mechanisms in the lung. This study will therefore investigate if there Jp§ 


! is any correlation between "biochemical maturation" and development of JpEgS?. 
immune competence in the lung. . - •.• ; «?*:•< v- -r": VSPMMZp *--1 
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We have continued our studies on lipoprotein lipase activity in the lung,^^ 
with special emphasis on the effect of hormones known to affect the enzyme !f 
activity in other tissues. Our results indicate that of a-number of ,-^fSt 
hormones tested only dexamethasone caused a change in enzyme activity- | 

stimulation. The increased demand for palmitic acid needed for the 
steriod stimulated surfactant synthesis could therefore be met by an 
increased uptake of triglyceride-fatty acids, which is regulated by 
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>„ 4 ;, lipoprotein lipase. .,..,The manuscript is now in preparation As part of tkis^ 
Syy-btudy on lipoprotein lipase activity we made the interesting observation :'W 
•A^PS 611 ....administration ’markedly decreases lipoprotein lipase actiASI 
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.The coalescence between secretory granules * facilitates the extrusion' 

7 ^^ ,,','of a viscous material from the acinar cells' into the ductal system. 

the present report, the interaction of granular membranes during 
^,?;;;;- the coalescence was evaluated in the human mucous cells situated 
; ^^within the submucosal layer surrounding the maxillary sinus. . In 

^ejcontrast, the serous granules of the other cells do not engage in any :•*$ 

• aspect of coalescence prior to their release' into the lumen. The first 

■ tiultrastructural indication of the coalescence is the transformation ^ *&' 

phospholipid layers from both juxtaposed membranes' into the 'penta-’tTTV 
lamellar profile. .'‘ Similar to the reactions of the membranes investi- 
C V- gated during the intralysosomal digestion, the middle phospholipid ''My'y? 
"v ;.7 .zone resulting from either apposition or interdigitation of twu 'y0 : A:.'yy 
n—; . molecular layers is wider than the peripheral osmicphilic segments. 

; ’ ■ Subsequent lysis of the modified membrane proceeds from only one side . :v'> 

: -^^;,of the pentalamellar arrangement. '-^This decomposition suggests that 
7 ''' f -■ i?only. certain secretory granules contain, in addition to acidic muco- 
’ ., r ’ it' substances, the lipolytic enzymes capable of analysis of phospholipid „'?,>• 

' V •• layers. ’ Although the nature^ of the triggering mechanism which ^y^^yy 

• ; : -activates these enzymes is not thoroughly understood, it appears that 
' v /> ;;; -'77: .the displacement of the phospholipid chains proceeds first along the 

1 ^-^ipsilateral membrane•”^.After the ipsilateral membrane is completely 

digested, the remaining membrane between two granules shows a typical y 
■•^.h^./unit structure.' The further hydrolysis of such a membrane preceeds .;« • y 
-^^'^^the''fusion'of granular matrices. ' In addition, the broken ends of y&^y-- 
r^V-^V-both .pairs .of. phospholipid layers reorganize to become continuous with 4 
their respective internal and external counterparts. The ultra- 
QP structural evidence presented herein indicates that the interaction yy&y 
. 4 ,: r V of biological membranes during the coalescence of secretory granules 

is similar to processes suggested in pinocytosis, the formation of ^iyy.f 
secondary lysosomes, the condensation of secretory material adjacent .'^01. 
the Golgi apparatus, and many others. (Supported by Grant from The'^fti 
: )y £74 Council for Tobacco Research - USA, Inc.) 
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